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Carotid artery patch plasty as a last resort repair for
long-segment congenital tracheal stenosis
Ali Dodge-Khatami, MD,a Nic C. Nijdam, MD, PhD,b Eli Broekhuis, MD,a Ines A. von Rosenstiel, MD,c
Peter G. Dahlem, MD,c and Mark G. Hazekamp, MD, PhD,a Amsterdam, The Netherlands
Apreviously healthy 4-month-old girl had acute respi-ratory distress and exhaustion, mandating intubationand mechanical ventilation. The chest x-ray film re-vealed bilateral air trapping and right upper lobe con-
solidation. Sputum cultures were positive for adenovirus and Neis-
seria branhamella. Tracheobronchoscopic examination revealed
tapering stenosis of the trachea beginning 2 cm beyond the vocal
cords. Because it was impossible to advance the smallest tele-
scope, the distal extent of the stenosis remained undefined. A
thoracic computed tomographic scan demonstrated long-segment
tracheal stenosis, but the carina and the main bronchi seemed
normal. A tracheobronchographic examination was therefore not
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performed. Sudden uncontrollable respiratory deterioration with
increased mean airway pressures, as well as ongoing sepsis, made
the patient’s condition highly unstable. Extracorporeal membrane
oxygenation (ECMO) was unavailable at our institution, and emer-
gency intratracheal balloon dilation or stenting seemed unreason-
able without full anatomic knowledge of the lesion, making emer-
gency surgical intervention inevitable.
We proceeded with salvage surgery in a 5.4-kg infant through
an expeditious median sternotomy, with cannulation of the aorta
and right atrial appendage, normothermic cardiopulmonary by-
pass, and a beating heart. Intraoperatively, it was possible to pass
the bronchoscope beyond the proximal portion of the stenosis,
revealing complete congenital tracheal rings extending down to the
carina. This new evidence contradicted previous diagnostic infor-
mation. Resection and end-to-end anastomosis or slide tracheo-
plasty seemed inappropriate. We opted for patch reconstruction,
but the remaining pericardium after the hasty sternotomy appeared
damaged, thin, and unsuitable. The infant’s septic condition made
xenopericardium or synthetic patch material undesirable, and no
tracheal homograft was available. The trachea was opened anteri-
orly and longitudinally. As a last resort, an arterial conduit was
selected for the graft material. The left common carotid artery was
harvested from its aortic arch origin to its point of disappearance
under the mandible (Figure 1). The artery was opened longitudi-
nally and sutured to patch the tracheal defect with its endothelial
side toward the airway lumen (Figure 1, inset). The left subclavian
artery was fully mobilized to its thoracic exit, transected, and an
end-to-end anastomosis to the stump of the left common carotid
artery was performed (Figure 1, inset). To achieve stenting of the
tracheal repair, the carotid patch was sutured to the aorta and
adjacent mediastinal tissue, pulling it anteriorly toward the ster-
num. Intraoperative bronchoscopy confirmed a widely patent re-
pair. Weaning from cardiopulmonary bypass, protamine, decannu-
lation, and chest closure were without incident.
An uneventful postoperative course allowed extubation on
postoperative day 7 and discharge from the hospital on postoper-
ative day 16 after a satisfactory computed tomographic scan of the
repair (Figure 2).
Current follow-up 3 years after the operation reveals a normally
developing and neurologically intact child. She is completely free
of symptoms and the physician parents find no justification in a
follow-up bronchoscopic examination. The function, growth, and
perfusion of her left arm are normal and comparable with the
contralateral arm.
Comment
Diffuse stenosis from complete congenital tracheal rings remains a
rare but challenging problem in neonates and infants, best diag-
nosed and managed in a multidisciplinary manner.1
Diagnostically, the indications for tracheobronchography
should be appropriately widened. This was not performed in our
patient, but would have allowed visualization of the distal extent of
the stenosis, avoided unnecessary surprises, and permitted better
planning for alternative patch materials than the one finally used.
Beyond surgical preference,2-4 tracheal anatomy and the avail-
ability of reconstruction materials may dictate the type and extent
of repair. Although we were aware of the techniques of resection
and end-to-end anastomosis, slide tracheoplasty, pericardial patch
plasty, tracheal homograft, and autograft reconstruction, they were
either unsuitable or impossible at the time of surgery. Excessive
anastomotic tension would have made resection and end-to-end
anastomosis, slide tracheoplasty, or autograft reconstruction haz-
ardous. The remaining autologous pericardium was either dam-
aged or excessively thin, and tracheal homograft was unavailable.
Figure 1. Anterior incision into the stenotic portion of the trachea.
The anticipated incisions in the left common carotid artery (LCCA)
and left subclavian artery (LSCA) are demonstrated by the dotted
lines. Inset shows the completed tracheal repair with the patch of
carotid artery and anastomosis of the left subclavian artery to
reestablish perfusion of the distal left common carotid artery.
Figure 2. Three-dimensional computed tomographic scan of the
reconstruction 2 weeks postoperatively. Note the patent but nar-
rowed airway at the distal end of the repair. The flailing carotid
artery patch subsequently became appropriately rigid with con-
servative management.
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The carotid artery was readily available, had the desired curvature,
and was technically easy to handle. It is endothelialized, has
sufficient tensile strength, and is autologous material. We were
concerned enough to prefer sacrifice of the left subclavian artery
for carotid artery reconstruction. More recent data from experience
with ECMO in neonates and infants suggest the safety in tempo-
rarily using carotid arteries, because they are routinely repaired
after weaning from ECMO.5
We acknowledge the radical nature of this repair technique, but
we present it as a last-resort option in emergency settings, when
more conventional types of surgery are not possible because of
misdiagnosis, unavailability, or inappropriateness of more stan-
dard reconstruction materials.
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